PREFACE

When, however, Michelson and Morley attempt to detect
this relative motion of the eartli and the ether as the earth
proceeds in its orbital motion, they do not succeed in certainly
finding that there is any [Phil. "M.00., December, 1887]; and they
accordingly conclude that this relative motion is "quite small
enough to refute FresneFs explanation of aberration."

Of the two experimental facts just cited, one apparently
confirms FresneFs view, and makes possible an explanation of
aberration in terms of the wave-theory; while the other leads
us to think that the ether moves with the refracting medium,
in which, case the wave-theory appears incompetent to explain
stellar aberration.

It was in the year 1850 that Fizeau and Fouca'ult measured
directly the speed of light in air and in water, and found the
ratio of these speeds numerically equal to the ratio of their
refractive indices. This experiment has sometimes been called
the experimentum crucis of the wave-theory; but with scant
justice we venture to think, inasmuch as no great doctrine in
physics can be said to rest upon any single fact, though'mod-
ification may be demanded by a single fact.

We have now followed, in merest outline, the general ex-
planations which Huygens, Newton, Young, and Fresnel have
offered for all, save one, of this group of nine cardinal facts.
It is needless to remind the reader that this enumeration forms
but a small fraction of the phenomena which optical science
has brought to light within the last two centuries, or, indeed,
since the labors of these four men were ended.

No outline of the wave-theory would be complete without
mention of the important addition which was made to it in
the year 1849 by Sir George Stokes. For he it was who first
completely justified Huygens's principle by showing that if the
primary wave be resolved as proposed by Huygens, 110 'cback
wave" will be produced provided we adopt the proper law
of disturbance for the secondary wave. The discovery of this
law was announced in his memoir on the Dynamical Theory
of Diffraction. [Trans. Oamb. Phil. Soc.,vo\. ix., p. 1; Math,
and Phijs. Papers, vol. ii., p. 243.] Mathematically speaking,
this contribution amounts to the introduction of the factor
1 + cos 6 into the equation [Uq. 46, loc. cit.~\9 which describes
the disturbance in a secondary wave proceeding from an ele-
ment of the primary wave. upon the pellucid medium,
